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Predictor variable SCD group 

characteristics

(n=198)

Hazard

ratio

95% CI P-value

Age (years) 42.5±15 0.988 0.979-0.997 0.007

Maximal wall thickness (mm) 21.5±6 1.048 1.025-1.071 <0.001

Fractional shortening (%) 41.0±10 0.992 0.977-1.008 0.344

LA diameter (mm) 46.2±9 1.035 1.018-1.052 <0.001

LV outflow gradient (mmHg) 18 (6-58) 1.005 1.001-1.008 0.005

Family history of SCD 73 (37%) 1.760 1.318-2.350 <0.001

Non-sustained VT 62 (31%) 2.533 1.849-3.469 <0.001

Unexplained syncope 52 (26%) 2.326 1.693-3.195 <0.001

Eur Heart J. 2014;35:2010-20.

Risk prediction model for SCD in HCM

• The cohort consisted of 3,675 consecutive patients from six centres (UK, Spain, Greece, Italy).

• During a follow-up period of 24,313 patient-years (median 5.7 years), 198 patients (5%) died 

suddenly or had an appropriate implantable cardioverter defibrillator (ICD) shock.
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심율동전환제세동기(ICD) 거치술 인정기준

• 비후성 심근병증 환자로서 아래의 ①～⑤ 중 두
가지 이상에 해당되는 경우

① 실신의 증상

② 급사의 가족력

③ 좌심실중격의 과도한 비후(>30mm)

④ 24시간 활동 중 심전도에서 나타난 비지속성 심실
빈맥

⑤ 운동부하검사 상 이상 혈압증가 반응이 없는 경우
(충분한 운동부하에도 혈압상승이＜ 20mmHg 인
경우) 
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MADIT-II. N Engl J Med. 2002;346:877-83.

1232 patients with a prior MI (one month or more before entry) & a LVEF <30%

Prophylactic implantation of a defibrillator in patients with MI and reduced EF
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ICD Programmed Settings

• VF zone >200 bpm with 1 sec detection

• VT zone 170-200 bpm with 2.5 sec detection

• Is this optimal programming for a primary 

prevention ICD?
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1Daubert JP et al:  51:1357, 2Bardy GH et al:  NEJM 352(3):225, 2005; 
3Saxon et al:  Circ 114:2766, 2006; *Data are for 1st shock only
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MADIT II SCD-HeFT COMPANION Intrinsic RV

• Up to 17% patients receive inappropriate 
shocks over 2-4 years 

Incidence of ICD and CRT-D shocks in 

primary prevention trials



1912622*

M/38 Chest discomfort

Family history – Father died from sudden cardiac death at age 45. 

• Maximal wall thickness 20.9 mm

• LV mass index 143 g/m2
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1912622*

Holter
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1912622*

ICD implantation

http://www.snubh.org/


1912622*

ICD analysis
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F/29 Exertional discomfort

• Family history – SCD (mother’s two brothers, 27, 41YO), Heart TPL (mother)

• Syncope (-)

• Max LV wall thickness – 25.4 mm

• NSVT (-) in Holter

• Maximal wall thickness 25.4 mm

• LV mass index 182.59 g/m2

http://www.snubh.org/


Exercise ECG

1st TMT

2nd TMT

1346206*
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ICD implantation
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1346206*

ICD setting
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Shock episode developed 15 months after implantation

1346206*
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Shock episode

360 msec

300 msec

1346206*

http://www.snubh.org/


1346206*

24 detect

Wavelet match >70%
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1346206*

Charge
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• What is optimal programming for a primary 

prevention ICD?

http://www.snubh.org/


PainFREE Rx II. Circulation. 2004;110:2591-6.

• We randomized 634 ICD patients to 2 arms—standardized empirical ATP (n=313) or shock (n=321)—

for initial therapy of spontaneous FVT.

• ICDs were programmed to detect FVT when 18 of 24 intervals were 188 to 250 bpm and 0 of the last 

8 intervals were >250 bpm. Initial FVT therapy was ATP (8 pulses, 88% of FVT cycle length) or shock 

at 10 J above the defibrillation threshold.

ATP Versus Shock for Rapid Ventricular Tachycardia

Shock termination of FVT episodes

• 67% in shock arm

• 17% in ATP arm
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PREPARE. J Am Coll Cardiol. 2008;52:541-50.

• The PREPARE study was a prospective, cohort-controlled study that analyzed 700 patients with 

primary prevention indications for an ICD from 38 centers followed for 1 year.

• VT/VF was detected for rates ≥182 bpm that were maintained for at least 30 of 40 beats.

• Antitachycardia pacing was programmed as the first therapy for regular rhythms with rates of 182 to 

250 beats/min, and supraventricular tachycardia discriminators were used for rhythms ≤200 bpm.1

The PREPARE Study Versus Physician-Tailored Programming of ICDs

Only 3.6% patients received 

an inappropriate shock
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Reduction in inappropriate therapy and mortality through ICD programming

MADIT-RIT. N Engl J Med. 2012;367:2275-83.

• 1,500 patients had ischemic or nonischemic heart disease, were in sinus rhythm, and met approved 

guidelines for primary prevention with an ICD or CRT-D.

• 1:1:1 ration to high-rate therapy (with a 2.5-second delay before the initiation of therapy at a HR of 

≥200 bpm) or delayed therapy (with a 60-second delay at 170-199 bpm, a 12-second delay at 200-

249 bpm, and a 2.5-second delay at ≥250 bpm), or conventional programming (with a 2.5-second 

delay at 170-199 bpm and a 1.0-second delay at ≥200 bpm).
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Company-specific programme parameters to minimize shock risk in primary prevention

Europace. 2014;16:227-34.
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Applying to Clinical Practice: Primary 

Prevention ICDs

• Don’t detect ―slow‖ tachycardias (< 180 bpm)

– Generally not life threatening

– Increase risk of inappropriate shocks for sinus 
tachycardia or AF

• Don’t detect NON-SUSTAINED arrhythmias

– They stop on their own 

– How long do you wait?  7-9 seconds

• Use ATP

– Painless termination of arrhythmais

• Discriminate slower arrhythmias (<240 bpm)
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